Summary &horbar; Histological examination of gonadotrophin stimulated Macaca fascicularis ovaries removed at mid-follicular phase showed that germinal vesicles (GV) could exhibit different configurations in follicles > 1000 !m in diameter. We describe 3 types of nuclear organization called GV1 (dispersed and filamentous chromatin), GV2 (clumped and filamentous chromatin) and GV3 (perinucleolar chromatin condensation). Gonadotrophin stimulation and follicular atresia induced modifications in GV chromatin dispersion. Such modifications were of a higher degree in the case of atresia which could even induce in vivo germinal vesicle breakdown (GVBD). Our findings were as follows. The frequency of GV1 oocytes was always low, but was higher in healthy than in atretic follicles, whereas GV3 oocytes were more frequent in atretic compared to healthy follicles; the oocytes which resumed meiosis in vitro were most probably those which were at the GV3 stage at the time of recovery; GV nuclear changes were related to follicle size and quality, but not to oocyte size. The mean follicular size increased from GV1 to GV3 oocyte stages whatever the follicle quality; the nucleus was often observed in a peripheral position even in GV1 oocytes; zona pellucida appearance was related to GV stage and follicle quality and was more often observed to be abnormal or absent in case of GV3 oocytes included in atretic follicles. Oocyte nuclear modifications therefore appear to be a prerequisite to resumption of meiosis. 
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Chromatin modifications have been described which could be a prerequisite either to the occurrence of methaphase I stage or the oocyte atresia. In this study, we have observed similar changes in germinal vesicles of oocytes recovered from gonadotrophin treated Macaca fascicularis. We relate these changes to zona pellucida morphology and to follicular size and quality, at mid-follicular phase.
MATERIALS AND METHODS

Animals and sampling
Eight Cynomolgus monkeys (Macaca fascicularis), born in captivity, with regular menstrual cycles were selected for study. Their mean age (± SEM) was 5 yr ± 9 months. Housing, feeding and general husbandry practices have been described previously (Dang, 1977 Table II) whereas that of GV3 oocytes was lower in healthy than in atretic follicles (44.1 % vs 65.8%, P < 0.001, Table II ). GVBD oocytes were observed only in atretic follicles (4.1 % vs 0.0%, P < 0,05, Table II ). The mean diameter of the oocytes was not significantly different between the 3 nuclear stages studied regardless of follicle quality (Table II) . The size of both healthy and atretic follicles increased from GV1 to GV3 stages (Table 111) .
Germinal vesicle position related to nuclear stage (Fig. 4) Significantly GV1 was observed more often in C than P position (64.3% vs 35.7%, P < 0.05) in oocytes of healthy follicles, whereas in oocytes of atretic follicles GV1 was observed more often in P position (83.3% vs 16.7%, P < 0.05). Half of the GV2 were in C position and half in P position, whatever the follicle quality.
GV3 was observed more often in P than in C position in healthy and atretic follicles (87.5% vs 12.5%; P < 0.001 and 64.6% vs 35.4 %, P < 0.001, respectively).
Relationship between zona pellucida morphology and oocyte nuclear stages (Fig. 5) The frequency of normal zonae pellucidae was higher in healthy compared to atretic follicles (74.0% vs 34.2%, P < 0.001) whereas the frequency of abnormal zonae pellucidae was higher in atretic compared to healthy follicles (46.6% vs 16.5%, P < 0.001). Whatever the follicle quality, the zonae pellucidae of GV1 oocytes were never absent and showed normal morphology in more than 80% of cases studied. In healthy follicles, normal zonae pellucidae were more often observed around GV2 (Mandl, 1962) , pig (McGaughey et al., 1979; Daguet, 1980) , macaque (Thibault, 1974) and humans (Tesarik et al., 1983; Gougeon & Testart, 1986 (Hunter & Polge, 1966; Himelstein-Braw et al., 1976; Motlik & Fulka, 1976; Daguet, 1980; Gougeon, 1981; Thibault et al., 1987) . Our results are in agreement with these observations, since we have observed a significant relationship between nuclear changes and germinal vesicle position in healthy follicles : the frequency of peripheral GV was higher in GV3 oocytes compared to GV1 (P < 0.001 ) and GV2 oocytes (P < 0.001 However, in a few cases GV migration occurred even in the GV1 oocyte.
In healthy follicles, the appearance of zonae pellucidae was related to GV changes. GV1 oocytes always exhibited normal zonae pellucidae but the frequencies of abnormal and absent zonae pellucidae increased with GV changes. However, at this stage in the cycle (day 8), regular zona pellucida were always observed, even at the GV3 stage (> 50% of the oocytes were surrounded by a normal zona pellucida). Such histological modifications of the zona pellucida were probably due to biochemical and structural changes occurring with maturity which induce some fragility of the zona pellucida to histological treatments.
Our results demonstrate a significant effect of follicular atresia upon oocyte maturation process. Nuclear changes were induced at a higher frequency in atretic than in healthy follicles (P < 0.001 ). A high frequency of germinal vesicles exhibiting condensed chromatin in Macaca fascicularis atretic follicles have already been reported (Thibault, 1974) . Moreover, the GVBD oocytes when observed were present only in atretic follicles. The occurrence of meiotic resumption in atretic follicles has been reported in different species (Thibault, 1974; Gougeon and Testart, 1986 Moor & Trounson (1977) have obtained embryos after in vitro fertilization of oocytes from atretic follicles.
